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Hess diagram of the eight selected tiles with typical color and magnitude errors shown as crosses at their respective Ks reference level (left panel), and corresponding photometric completeness map, averaged for all detectors except 04 and 16 (right panels). The VVV name of the field is labeled in each plot.



    

  
    
      Fig. 8. 
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Observed mean Ks (left panel) and reddening-corrected Ks0 (right) magnitude of stars with ∼50% completeness level (p = 0.50 ± 0.03) across the whole bulge area studied in this work. Each measurement comes from the average magnitude per individual detector per tile, where the position in the sky is set to be the middle of each detector field of view.



    

  
    
      Fig. 9. 
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Stellar density map of the whole bulge area as derived by counting all stars with Ks <  16. Duplicates have been addressed by counting stars in the first tile, while subsequent tiles are added excluding overlaps with adjacent fields.



    

  
    
      Fig. 11. 
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Example of the adopted procedure to trace the RC distribution in a typical field where the X-shape of the bulge is detected (see text). Left panel: observed Hess diagram of tile b249, with a black polygon acting as the selection window used to isolate RC and RGB stars, and to construct the corresponding luminosity function reported in the right panel. The black cross shows the final estimate of the mean RC position, together with its effective width in color and magnitude. Right panel: kernel estimate of the selected RC and RGB luminosity function, not corrected for completeness (black solid line). Also plotted are the fit to the RGB distribution (violet line), and three Gaussian components used to fit the RCs (apricot and cyan) and RGB-bump (magenta). The global fit using all components is shown as a dashed red line. In this example the mean and σ of the Gaussians component are Ks = 12.82 ± 0.21 mag and 13.36 ± 0.22 mag for the RC, and 13.86 ± 0.28 mag for the RGB bump. In this exercise, no reddening or completeness correction has been applied.



    

  
    
      Fig. 12. 
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Density map in the Galactic longitude-latitude plane based on RC star counts. Star counts for the region at |b| ≤ 4° are taken from Valenti et al. (2016), whereas those for the outer region are from this study.



    

  
    
      Fig. 14. 
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CMDs of four VVV fields in the [Ks, BP − BR] plane as obtained by cross-matching the Gaia DR2 and this new VVV photometry (upper and lower right panel). The position of the four fields is displayed on the new bulge reddening map of Surot et al. (in prep., lower left panel).
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